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ABSTRAK
Besarnya tingkat resiko gangguan telah menjadi isu yang penting bagi banyak perusahaan di era
globalisasi saat ini khususnya dibidang distribusi logistik. Contoh resiko gangguan yang mungkin terjadi
seperti ketidakpastian permintaan, bencana alam, dan serangan teroris. Gangguan (disruption) adalah
peristiwa yang tak terduga yang akan mengganggu aliran normal bahan baku dan produk dalam rantai
pasokan (Supply Chain). Terjadinya gangguan pada salah satu anggota (member) rantai pasokan seperti
fasilitas distribusi akan mempengaruhi secara signifikan keseluruh rantai pasokan. Jika kita melihat
kembali pada bencana alam yang terjadi beberapa dekade terakhir, rantai pasok termasuk dalam kegiatan
yang mempunyai resiko yang cukup tinggi dan memberikan dampak yang negatif bagi perusahaan.
Gangguan yang terjadi seperti dalam rantai pasok tidak hanya meningkat dalam hal frekuensi, tetapi juga
tingkat dampak keparahannya dan berakibat meningkatnya biaya dan kerugian.
Permasalahan optimalisasi lokasi fasilitas dari beberapa kandidat lokasi untuk mengoptimalkan
distribusi produk dari sesuai dengan permintaan pelanggan (demand), sehingga total biaya dapat
diminimalkan dengan berbagai fungsi kendala. Model logistik yang diusulkan diformulasikan sebagai
mixed - integer programmingdan dgunakan perangkat lunak komersial untuk mencari solusi yang optimal
.
Penelitian ini mempertimbangkan tiga jenis model alokasi jaringan logistic (Logistic Allocation
Model), Multi-Multi Alokasi(MMA), Multi-TunggalAlokasi (MTA) dan Tunggal-TunggalAlokasi (TTA).
Melalui experimental numerik akan ditunjukkan perbandingan beberapa sifat antara tiga model alokasi
yang berbeda dengan memperhitungkan risiko gangguan yang mungkin terjadi pada jaringan logistik
multi eselon.
Tindakan pencegahan (preventive) terhadap gangguan merupakan salah satu kegiatan
perencanaan mitigasi . Berdasarkan program mitigasi tersebut akan terbangun sistem fasilitas logistic
yang tangguh yang dapat  meminimalkan dampak gangguan di masa depan . Salah satu mekanisme
mitigasi tersebut adalah dengan memiliki fasilitas cadangan (backup) yang dapat menyimpan pasokan jika
fasilitas utama terganggu.
Metode solusi yang efektif berdasarkan ukuran data yang besar adalah pemrograman probabilistik
(Probabilitic Programming) dengan mengusulkan metode hybrid yang merupakan penggabungan metode
metaheuristik dan metode algoritma grafik untuk meminimalkan dampak kerugian akibat dari gangguan
jaringan logistik.
Kata Kunci: Pemrograman Probabilistik, Rantai Pasok, Multi-Multi Alokasi. Multi-Tunggal Alokasi,
Tunggal-Tunggal Alokasi, Gangguan Jaringan Logistik
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ABSTRACT
Getting over disruptions risk has been a challenging issue for many companies under the
globalization that will link to potential external source such as demand uncertainty, natural disasters, and
terrorist attacks. The disruption is an unexpected event that disturbs normal flows of products and
materials within a supply chain. The disruption at one members of supply chain will propagate the offers
and finally affect significant impacts on the entire chain. If we look back at the natural disasters in the
recent decade, we know supply chain activities have been put at the edge of high risk that bring
catastrophic impact to companies. Moreover, such disruptions in the supply chain are not only increasing
in frequency, but also the severity of their impact is escalating in terms of costs and losses. Since they will
eventually bring a company a partial or complete halt, it is avoidable to consider disruption as a potential
threat to supply chain and logistic network.
Under normal circumstances, the facility location problem attempt to optimize the location of
facility from a set of candidate site, while satisfying customer demand, such that the total cost is
minimized under various constraints. The logistic models formulated as a mixed-integer programming
and commercial software applied to find the optimal solutions.
This research is comprised of three main problems.  The first problem considers three types of
allocation model of logistic network, multi-multi allocation (MMA), multi-single allocation (MSA) and
single-single allocation (SSA) model. Through numerical experiments, we showed the comparison some
properties among three different allocation models considering disruption risk for three echelon logistic
networks and carried out a morphological analysis. Thereat, we can anticipate the disruption by
considering preventive action to ensure the supply chain. If the supply chain takes preventive action
against the disruption, such action is viewed as mitigation planning. Under such mitigation plan, the
supply chain needs to build a resilient system that will minimize the impact of the disruption in the future.
One such mitigation mechanism would be to have backup facilities that may keep supplies if the primary
facility would be disrupted.
The effective solution method for large size of problem instances is developed. We have
formulated a probabilistic programming problem. To find a solution for this design issue, we have
proposed an effective hybrid method composed meta-heuristic method and graph algorithm to offset
potential losses from network disruptions.
Keywords: Probabilistic programming; Supply Chain; Multi – Multi Allocation; Multi – Single
Allocation; Single – Single Allocation; Network Disruptions.
